We analyzed the trends in the age-standardized incidence rates of 10 460 cases of primary intracranial tumors diagnosed during 1975 and 2004, Osaka, Japan using the Joinpoint regression analysis. During the period 1975 -2004, the age-standardized incidence rates of total intracranial tumors increased until 1987 at 3.1% per year and then decreased significantly at 21.8% per year. The time trends were different according to the age groups. In the age group 0 -19, the rate did not exhibit substantial increase or decrease. In the age group 20 -74, the rates increased significantly until 1988 and then leveled off until 1999 and finally decreased. Whereas in the age group 75 and over, the rates increased drastically until 1984 and then leveled off. During the recent 10 year period 1995 -2004, the age-standardized incidence rates of meningioma decreased significantly, but those of glioblastoma did not.
INTRODUCTION
Intracranial tumors are not common in adult, although they have drawn wide attention because of the fear inspired by their organ and the accompanying generally poor prognosis. In children, it is the second most common malignancy (1), next to leukemia.
A number of reports (2 -9) from North America and Europe indicated that the increasing trends in incidence rates were confined from the late 1970s to mid-1980s, coinciding with the introduction and widespread use of improved diagnostic methods. For recent time trends in the incidence, some papers reported continuous increasing (2) , whereas others reported leveling off or decreasing (3 -6) .
We described trends in the incidence of intracranial tumors in Osaka, Japan using Osaka Cancer Registry's (OCR) data and examined the effect of wide spread use of computed tomography (CT) on these incidence rates and how they are progressing now. This study was done for all intracranial tumors, regardless of their behavior, since several intracranial tumors may have both benign and malignant subtype entities, or progress from benign to malignant.
PATIENTS AND METHODS
We used data from the OCR, which is a population-based cancer registry started in 1962 that covers Osaka prefecture, with a population of 8.8 millions (2005 census). From the OCR database, we identified 10 465 newly reported cases of intracranial tumor (ICD Tenth Revision), meninges (C70.0 -C70.9), brain (C71.0 -C71.9), spinal cord, cranial nerves and other parts of the central nervous system (CNS) (C72.0 -C72.9), as well as pituitary gland, craniopharyngeal duct and pineal gland (C75. (11, 12) . We set the number of joints in each cancer trend to a minimum of 0 and maximum of 3 to find best fit model using permission test method and assumed constant variance and uncorrelated errors in the calculation. The independent variable was time, expressed as year of tumor diagnosis and coded as a continuous variable. Predictors were analyzed by age and histological group. Age group was coded as a categorical variable for the broad age groups of 0 -19 years old (children and adolescents), 20 -74 years old (adults) and 75 years old or more (the elderly).
To compare recent time trends according to age and histological subgroup, an average annual percent change (AAPC) with a 95% confidence interval (CI) was calculated by fitting a linear term on the logarithmic scale to the trend in the age-standardized rates. An annual percent change (APC) was used to describe trends in the cancer incidence, and joinpoints were estimated where trends in the incidence changed significantly over the period.
RESULTS
The final data set included 10 460 (male 5183; female 5277) primary intracranial tumors diagnosed from 1975 to 2004 (1272 cases in 1975 -1979, 1462 in 1980 -1984, 1966 in 1985 -1989, 1780 in 1990 -1994, 2069 in 1995 -1999 and 1911 in 2000 -2004) .
In Table 1 , the histological classifications of primary intracranial tumors diagnosed in Osaka from 1995 to 2004 are illustrated according to sex and age at diagnosis. Proportion of unspecified histology was 40%. In the elderly 70% of the tumors were unspecified neoplasms. When histological unspecified neoplasm and pituitary tumors were excluded, most (33%) were glioblastoma and 24% were meningioma and 13% were astrocytoma. Embryonal and germ cell tumors occurred mainly in children and adolescents. Large sex difference in the incidence was observed for meningioma (sex ratio 3.0) and germ cell tumors (sex ratio 0.3).
The results of Joinpoint regression analysis for trends of all primary intracranial tumors from 1975 to 2004 are presented in Fig. 1 and Table 2 according to age groups and tumor characteristics. In all intracranial tumors, a joinpoint was estimated at 1987. The incidence rates increased 
DISCUSSION
The time trends were different according to age group as showed Fig. 1 . In the age group 0 -19, the rate did not exhibit substantial increase or decrease. In the age group 20 -74, the rates increased significantly until 1988 and then leveled off until 1999 and finally decreased. Although in the age group 75 and over, the rates increased drastically until 1984 and then leveled off.
A large part of the increase in the incidence until the mid-1980s seemed to be due to an improvement in diagnostics. CT for head was used for the first time in a university hospital in Tokyo, 1975 (13) and soon came to be used in a lot of hospitals. According to the reports every 3 year from Health and Welfare Statistics, the number of CT increased 107 in 1978, 138 in 1981, 254 in 1984, 372 in 1987 and 511 in 1990 in Osaka (14) . This improvement in diagnostics especially had a large influence on the elderly. Some reports (3, 7, 8) showed the incidence of intracranial tumor increased steeply until the mid-1980s in elderly people. Helseth et al. (9) reported that the increase is due to changing attitudes to investigation of elderly people and Asplund et al. (15) showed the frequency CT scanning in elderly has increased. Figure 1 . Trends in the age-standardized incidence rates by age groups. Jpn J Clin Oncol 2011;41(2) 293
We found that the age-standardized incidence rates of all intracranial tumors decreased significantly by 21.8% per year during most recent decade (1995 -2004 (2) showed that the overall incidence rates for all brain/CNS tumors were modestly increasing using data compiled by the Central Brain Tumor Registry of the United States from six population-based state cancer registries from 1985 to 1999. It is necessary to clarify why these differences in the recent trend in the incidence were observed.
Before accepting the results, several limitations of this study should be considered. First, negative trends might be due to reporting delays from hospitals. AAPC was 21.7% in 1993 -2002 whereas it was 21.8% in 1995 -2004. Thus, effect of the reporting delay seemed to be small in our study. Secondary, our study was done for all intracranial tumors, regardless of their behavior. It is more likely there were the tumors diagnosed benign not to report. Proportion of benign tumor was around 20% during the study period. The percentage of cases registered by death certification only, which is often regarded as an index for the completeness, for brain and CNS (C70 -C72), were 6% for male and 9% for female in 1988 -1992 (16), 16% for male and 23% for female in 1993 -1997 (17) and 7% for male and 11% for female in 1998 -2002 (18) in Osaka. We consider that the change in the completeness influenced the trends, but it is unlikely to explain the observed trends by this factor.
In sum, the age-adjusted incidence rates of intracranial tumor in Osaka increased until the mid-1980s, especially among the elderly, with the improvement and the wide spread use of diagnostic procedures such as CT, and then recently decreased. Despite some possible limitations, this analysis contributed important information to the debate over trends in the intracranial tumor incidence rate.
